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SIMS Metal Management
Clean Air Project No: 13318 EPA Method 1-4 Calculations
TE OQutlet

USEPA Method 5/29 (FPM/Metals)
Sampling, Velocity and Moisture Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the resulls are generated electronically from raw data. If may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

100617 152556
1. Volume of water collected (wscf) P

sztd = (004706 )(Vlc)

Where:
Vie = total volume of liquid collected in impingers and silica gel (ml) = 60.0 ml
0.04706 = ideal gas conversion factor (ft* water vapor/ml or gm) = 0.04706  f%mi
Vst = volume of water vapor collected at standard conditions (ft°) = 2.82 ft*

2. Volume of gas metered, standard conditions (dscf)
AH
(17'64XV111{Pbar + 13 6 (Yzl)
V. = -
mstd (460+ 7:")

Where:
Poar = barometric pressure (in. Hg) = 29.67 in. Hg
Tm = average dry gas meter temperature (°F) = 80.29 °F
A = volume of gas sample through the dry gas meter at meter = 34.48 def

conditions (dcf)
Y4 = gas meter correction factor (dimensionless) = 0.9946
AH = average pressure drop across meter box orifice (in. H,0) = 0.97 in. H,O
17.64 = standard temperature to pressure ratio (°R/in. Hg) = 17.64 °R/in. Hg
13.6 = conversion factor (in. H,O/in. Hg) = 13.6 in.H,O/in. Hg
460 = °F to °R conversion constant = 460
Vinstd = volume of gas sampled through the dry gas meter at standard = 33.300 dscf
conditions (dscf)
3. Sample gas pressure (in. Hg)
PL’

‘Ps = Pbar + 13 6

Where:
Poar = barometric pressure (in. Hg) = 29.67 in. Hg
Pg = sample gas static pressure (in. H,0) = -1.40 in. H,0
13.6 = conversion factor (in. H,0/in. Hg) = 13.6 in. HyOfin. Hg
Ps = absolute sample gas pressure (in. Hg) = 29.57 in. Hg
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SIMS Metal Management
Clean Air Project No: 13318 EPA Method 1-4 Calculations
TE Outlet

4. Actual water vapor pressure at sample gas temperature less than 212°F (in. Hg)

3816 .44
18.3056 3T, 2R 54618
e
P‘. _—
25.4
Where:

T, = average sample gas temperature (°F) = 104.00 °F
18.30386 = Antoine coefficient = 18.3036 °K
3816.44 = Antoine coefficient = 3816.44 °K
273.15 = temperature conversion factor = 273.15 °K
46.13 = Antoine coefficient = 46.13 °K
25.4 = conversion factor = 25.4 mm Hg/in. Hg
5/9 = Fahrenheit to Celsius conversion factor = 5/9 °C/I°F
32 = temperature conversion (°F) = 32 °F
P, = vapor pressure, actual (in. Hg) = 2.17 in. Hg

5. Water vapor pressure at gas temperature greater than 212°F (in. Hg)

P, = P,
Where:
Ps = absolute sample gas pressure (in. Hg) = 29.57 in. Hg
Py = water vapor pressure, actual (in. Hg) = Previously in. Hg
Defined
6. Moisture measured in sample (% by volume)
B - sztd
wo
(Vmstd + watd )
Where:
Vinstd = volume of gas sampled through the dry gas meter at standard = 33.300 dscf
conditions (dscf)
Vistd = volume of water collected at standard conditions (scf) = 2.82 scf
Buwo = proportion of water measured in the gas stream by volume = 0.0782
= 7.82 %
7. Saturated moisture content (% by volume)
P,
B WS = -
PS
Where:
Ps = absolute sample gas pressure (in. Hg) = 29.57 in. Hg
Py = water vapor pressure, actual (in. Hg) = 217 in. Hg
Bus = proportion of water vapor in the gas stream by volume at 0.0735
saturated conditions = 7.35 %
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SIMS Metal Management
Clean Air Project No: 13318
TE Outlet

8. Actual water vapor in gas (% by volume)

B, = MINIMUM [B,,,B.,]
Where:
Bus = proportion of water vapor in the gas stream by volume at

saturated conditions

Buo = proportion of water measured in the gas stream by volume

"

By actual water vapor in gas

9. Nitrogen (plus carbon monoxide) in gas stream (% by volume, dry)

N, + CO =100 - CO, -0,
Where:

CO, = proportion of carbon dioxide in the gas stream by volume (%)

0O, = proportion of oxygen in the gas stream by volume (%)

100 = conversion factor (%)

N,+CO = proportion of nitrogen and CO in the gas stream by volume (%)

10. Molecular weight of dry gas stream (Ib/Ib-mole)

~( )(COz) (M )(02) ( )(N2+C0)
M, ~\Wco, +\Mop, + My, .co
(100) (100) (100)
Where:
Mcoz = molecular weight of carbon dioxide (Ib/lb-mole)
Moz = molecular weight of oxygen (Ib/lb-mole)
Myz+co = molecular weight of nitrogen and carbon monoxide (Ib/lb-mole)
CO, = proportion of carbon dioxide in the gas stream by volume (%)
0O, = proportion of oxygen in the gas stream by volume (%)
Ny+CO = proportion of nitrogen and CO in the gas stream by volume (%)
100 = conversion factor (%)
Mg = dry molecular weight of sample gas (Ib/lb-mole)
11. Molecular weight of sample gas (Ib/lb-mole)
MS = (Md )(1 - Bw )+ (MH20 XBH‘)
Where:
B, = proportion of water vapor in the gas stream by volume
My = dry molecular weight of sample gas (Ib/lb-mole)
Muzo = molecular weight of water (Ib/lb-mole)
M, = molecular weight of sample gas, wet basis (Ib/lb-mole)
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SIMS Metal Management
Clean Air Project No: 13318
TE Outlet

12. Velocity of sample gas (ft/sec)

Y o fiem

Where:
Ky = velocity pressure constant
C, = pitot tube coefficient
M, = wet molecular weight of sample gas, wet basis (Ib/lb-mole)
P, = absolute sample gas pressure (in. Hg)
Ts = average sample gas temperature (°F)

VAP = average square roots of velocity heads of sample gas (in. H,0)
460 °F to °R conversion constant

il

Ve sample gas velocity (ft/sec)

13. Volumetric flow rate of sample gas at actual gas conditions (acfm)

Q. = (60 )(4.)(V.)
Where
A, = cross sectional area of sampling location (ft%)
Ve = sample gas velocity (ft/sec)
60 conversion factor (sec/min)
Q, = volumetric flow rate at actual conditions (acfm)

14. Total flow of sample gas (scfm)

o _(o, )( X68+460)
29. 92 7. +460
Where
Q, = volumetric flow rate at actual conditions (acfm)
P = absolute sample gas pressure (in. Hg)
29.92 = standard pressure (in. Hg)
Ts = average sample gas temperature (°F)
68 = standard temperature (°F)
460 = °F to °R conversion constant
Qs = volumetric flow rate at standard conditions, wet basis (scfm)

15. Dry flow of sample gas (dscfm)

Q,wd = (Qs)(l_Bw)
Where
B, = proportion of water vapor in the gas stream by volume
Q, = volumetric flow rate at standard conditions, wet basis (scfm)
Qg = volumetric flow rate at standard conditions, dry basis (dscfm)
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SIMS Metal Management
Clean Air Project No: 13318 EPA Method 1-4 Calculations
TE Outlet

16. Dry flow of sample gas corrected to 7%0, (dscfm)

0 _ ( 0 20.9-0,
std 7 std 209 _7
Where:
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
0, = proportion of oxygen in the gas stream by volume (%) = 21.0 %
20.9 = oxygen content of ambient air (%) = 20.9 %
7 = oxygen content of corrected gas (%) = 7.0 %
Quta7 = volumetric flow rate at STP and 7%0,, dry basis (dscfm) = (52) dscfm
17. Hourly time basis conversion of volumetric flow rate (Qgq example)
Q sid ~hr (Q std —min )(60 )
Where
Qstd-min = volumetric flow rate, english units (ft*/min) = 11,383 dscfm
60 = conversion factor (min/hr} = 60 min/hr
Qetdonr = volumetric flow rate, hourly basis (dscf/hr) = 682,995 dscf/hr
18. Metric Conversion of Gas Volumes (Qqy example)
0 _ ( 60
Z std —metric - Qsld-english 3531
Where:
Qutd-english = volumetric flow rate, english units (ft*/min) = 11,383 dscfm
35.31 = conversion factor (f¥/m®) = 35.31 #m?®
60 = conversion factor (min/hr) = 60 min/hr
Qutg-metric = volumetric flow rate, metric units (m°/hr) = 19,343 dry std m%/hr
19. Standard to Normal Conversion of Gas Volumes (Qg example)
o (0 32 + 460
=2 Normal =Z sid ~metric 68 + 460
Where:
Qstg-metric = yolumetric flow rate, metric units (dry std m*hr) = 19,343 dry std m*hr
32 = normal temperature (°F) = 32 °F
68 standard temperature (°F) = 68 °F
460 = standard temperature in Rankine (68°F) = 460
Quiormat = volumetric flow rate, metric units (dry Nm®hr) = 18,024 dry Nm%hr
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SIMS Metal Management
Clean Air Project No: 13318
TE Outlet

20. Percent isokinetic (%)
_ (0.09450)(7, +460)¥,...)

7 = 5
P &5 e) - 8,)
Where:
Dn = diameter of nozzle (in)
B, = proportion of water vapor in the gas stream by volume
P = absolute sample gas pressure (in. Hg)
T, = average sample gas temperature (°F)
Vinetd = volume of gas sample through the dry gas meter at standard
conditions {dscf)
Vi = sample gas velocity (ft/sec)
<] = total sampling time (min)
0.0845 = conversion constant
460 = °F to °R conversion constant

I = percent of isokinetic sampling (%)

21. Alternative Method 5 Post-Test Meter Calibration Factor
© [(0.0319(7 +460)(28.96
_0 [ L )( )( JAH)

),(]ﬂ avg
Vo \/ (AH QB+ 2L\ 01,)
Where: 13.6
8 = total sampling time (min)
Vi = volume of gas sample through the dry gas meter at meter
conditions {dcf)
T = average dry gas meter temperature (°F)
AHg = dry gas meter orifice coefficient
Ppar = barometric pressure {in. Hg)
AH = average pressure drop across meter box orifice (in. H,0)
My = dry molecular weight of sample gas (Ib/lb-mole)
\’AHavg = average of square root of pressure drop across meter orifice
0.0319 = conversion constant
28.96 = molecular weight of ambient air (Ib/lb-mole)
13.6 = conversion factor (in. H,O/in. Hg)
460 = °F to °R conversion constant
Yoa = alternative Method 5 post-test meter calibration factor
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5 (FPM) Sample Laboratory Analysis Calculations for FPM

TE Outlet

USEPA Method 5 (FPM)
Sample Laboratory Analysis Calculations for FPM

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.
100617 152556

1. Residue mass of filter used in calculation

M4 cate =m, if mg ZMDLf
et = (MDL, \F.) if m, < MDL,
Where:
My = reported mass of filter "1" from gravimetric analysis (g) = 0.01240 g
Mgy = reported mass of filter "2" from gravimetric analysis (g) = g
M3 = reported mass of filter "3" from gravimetric analysis (g) = g
My = reported mass of filter "4" from gravimetric analysis (g) = g
MDL¢ = reported minimum gravimetric detection limit for filter fraction (g) = 0.00010 g
F, = fraction of MDL applied to non-detectable run sample (g) = 0.00
Mf1-catc = residue mass of filter "1" used in calculation (g) = 0.01240 g
Miz-calc = residue mass of filter "2" used in calculation (g) = g
Mez-cale = residue mass of filter "3" used in calculation (g) = g
Mts-calc = residue mass of filter "4" used in calculation (g) = o}
2. Total filter residue (g)
n
mﬁ[!er = 2 mﬁ-calc
o
Where:
M1-cale = residue mass of filter "1" used in calculation (g) = 0.01240 g
M2.catc = residue mass of filter "2" used in calculation (g) = g
Mes.calc = residue mass of filter "3" used in calculation (g) = g
Mis.cale = residue mass of filter "4" used in calculation (g) = g
Mter = total particulate collected on filters (g) = 0.01240 g
3. Aliquot residue mass of blank sample used in calculation (g)
rai—blank—calc = rai—bllmk 1f rai-b/ank 2 MDLS
rai—b/ank—calc = (MDLS XFb ) lf raiv-blank < MDLS
Where:
Acetone
Fai-blank = aliquot residue mass of blank sample for solvent "i" (g) = 0.00060
MDL, = reported minimum gravimetric detection limit for solvent rinse (g) = 0.00010 g
Fy = fraction of MDL applied to non-detectable blank sample (g) = 0.00
laiblankcale = aliquot residue mass of blank sample for solvent "i" used in calculation (g) = 0.00060 g
4. Aliquot residue mass of run sample used in calculation (g)
rai—calc = rai lf rai 2 MDL:
raiacalc = (MDLS )(Fr) lf rai < MDLS
Where: Acetone
Tai = aliquot residue mass of run sample for solvent "i" (g) = 0.00780 ¢
MDL, = reported minimum gravimetric detection limit for solvent rinse (g) = 0.00010 g
F, = fraction of MDL applied to non-detectable run sample (g) = 1.00
Tai-caic = aliquot residue mass of run sample for solvent "i" used in calculation (g) = 0.00780 ¢
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5 (FPM) Sample Laboratory Analysis Calcufations for FPM

TE OQutlet

5. Residue mass of run sample (g)

V.,
_ st
Py - (rai—calc
ai
Where: Acetone
Tai-calc = aliquot residue mass of run sample for solvent "i" used in calculation (g) = 0.00780 g
Vsi = liquid volume of run sample for solvent rinse "i" (mL) = 136 mL
Vai = aliquot volume use for solvent rinse "i" (mL) used in gravimetric analysis (mL) = 138 mL
Isi = residue mass of run sample for solvent rinse "i" (g) = 0.00780 g

6. Maximum allowable blank correction for solvent rinse (g)

= MINIMUM (rai—blﬂnk—calc )(vsi ) or (OOOOOI )(pz )(vsi ) or (rsi )

My ,
L ai-blank

Where: Acetone
Fai-blank-calc = blank aliquot residue mass for solvent "I used in calculation {g) = 0.00060 g
Vsi = liquid volume of run sample for solvent rinse "i" {mL) = 136.0 mL
Vaiblank = fiquid volume of blank sample for solvent rinse "I (mL.) = 2180 mL
0.00001 = EPA M-5 fraction of total rinse that can be subtracted (g) = 0.00001
8 = density of solvent rinse "i" (g/mL) = (.7845 g/mi
[ = residue mass of run sample for solvent rinse "i" (g) = 0.00780 g
My = maximum allowable blank correction for solvent rinse “i" (g) = 0.00037 g

The first part of the expression is used for solvent rinse 1; the blank is the concentration of the blank, times the size of the sample

7. Net residue mass of run sample (g)

m; = (rsi - mbi)

Where: Acetone
fei = residue mass of run sample for solvent rinse "i" (g) = 0.00780 g
My = maximum allowable blank correction for solvent rinse "i" (g) = 0.00037 g
m; = net residue mass of run sample for solvent rinse "i" (g) = 0.00743 ¢

8. Total solvent residue - (g)

m, =S m,

Where:
m, = net residue mass of solvent rinse "1" (g) = 0.00743 g
m; = net residue mass of solvent rinse "2" (g) = N/A g
ms = net residue mass of solvent rinse "3" (g) = N/A g
my = total solvent residue (g) = 0.00743 g

9. Total gravimetric result (g)

mT :mﬁltet‘+ms

Where:
Miiter = total particulate collected on filters (g) = 0.01240 ¢
Mg = total solvent residue (g) = 0.00743 g
mr = total gravimetric result (g) = 0.01983 g
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SIMS Metal Management
Ciean Air Project No: 13318 USEPA Method 5 (FPM) Sample Laboratory Analysis Calculations for FPM

TE Outlet

10. Total gravimetric detection limit (g)

mp, =(MDL, fn, )+ (MDL, )n,)

Where:
MDL = reported minimum gravimetric detection limit for filter fraction (g) = 0.00010 g
n = number of filters in analysis = 1
MDL = reported minimum gravimetric detection limit for solvent rinse {g) = 0.00010 g
ng = number of solvent rinses in analysis = 1
mp = total gravimetric detection limit (g) = 0.00020 ¢

11. Total filterable particulate matter (g)

m,  =MAXIMUM|m, or m,]

Where:
my = total gravimetric result (g) = 0.01983 ¢
mp = total gravimetric detection limit (g) = 0.00020 g
m, = total filterable particulate matter (g) = 0.01983 g
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SIMS Metal Management
Clean Air Project No: 13318
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USEPA Method 5 (FPM)
Sample Emission Calculations for FPM

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

1. Filterable particulate matter concentration (Ib/dscf)

C.y =| - |2.205x107)
mstd
Where:
My = total filterable particulate matter (g)
Vst = volume metered, standard (dscf)

2.205x10° = conversion factor (Ib/g)

Cey = filterable particulate matter concentration (Ib/dscf)

2. Filterable particulate matter concentration (gr/dscf)

m
— n
C., = (15.43)
mstd
Where:
m, = fotal filterable particulate matter (g)
Vinsta = volume metered, standard (dscf)
15.43 = conversion factor (gr/g)
Cad = filterable particulate matter concentration (gr/dscf)

3. Filterable particulate matter concentration (mg/dscm)

c, =| 2= {1000(3531)
msid
Where:
m, = total filterable particulate matter (g)
Vst = volume metered, standard (dscf)
1000 = conversion factor (mg/g)
35.31 = conversion factor (dscf/dscm)
Cey = filterable particulate matter concentration (mg/dscm)

4. Filterable particulate matter concentration (mg/Nm3 dry)

c, =| 22 10003531 381—4@)
msid 32+460

Where:

m, = total filterable particulate matter (g)

Vistd = volume metered, standard (dscf)

1000 = conversion factor (mg/g)

35.31 = conversion factor (dscf/dscm)

68 = standard temperature (°F)

32 = normal temperature (°F)

460 = °F to °R conversion constant

Ce = filterable particulate matter concentration (mg/Nma3 dry)
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Sample data taken from Run 1
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5. Filterable particulate matter concentration at actual gas conditions (gr/acf example)

Ca = Csd Q-Y/ﬂ' ]
Q,
Where:
Cs = filterable particulate matter concentration (gr/dscf) = 0.0092 gr/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
Q. = volumetric flow rate at actual conditions (acfm) = 13,281 acfm
C, = filterable particulate matter concentration at actual gas conditions (gr/acf) = 0.0079 gr/acf

6. Filterable particulate matter rate (Ib/hr)

m
Ey i =| = (2-20 5%107 XQstd )(60)
mstd
Where:
m, = total filterable particulate matter (g) = 0.01983 g
Vinstd = yolume metered, standard (dscf) = 33.3002 dscf

"

2.205x 10° = conversion factor (Ib/g) 2.205E-03 Ib/g

Qg = volumetric flow rate at standard conditions, dry basis {(dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Epome = filterable particulate matter rate (Ib/hr) = 0.8966 Ib/hr
7. Filterable particulate matter rate (kg/hr)
E _ mn (Qstd X6O)
e/l BNz 1000
mstd
Where:
ms, = total filterable particulate matter (g) = 0.01983 g
Vimstd = volume metered, standard (dscf) = 33.3002 dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 80 min/hr
1000 = conversion factor (g/kg) = 1000 alkg
Exgmr = filterable particulate matter rate (kg/hr) = 0.4066 kg/hr
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8. Filterable particulate matter rate - Production-based (Ib/tons of feed)

m 3 60
ERP = n (2205 % 10 3 (Qstd )( )
mstd Rp
Where:
my, = total filterable particulate matter (g) = 0.01983 g
Vnstd = volume metered, standard (dscf) = 33.3002 dscf

il

2.205x10° = conversion factor (Ib/g) 2.205E-03 Ib/g

Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
R, = production rate (tons of feed/hr) = 323 tons of feed/hr
Egp = filterable particulate matter rate - production-based (Ib/tons of feed) = 0.00278 Ib/tons of feed

9. Filterable particulate matter rate - Production-based (kg/tons of feed)

ER — m n (Qstd )(60)
v Vmstd (1 OOO )(Rp )
Where:
m, = total filterable particulate matter (g) = 0.01983 g
Vinstd = yolume metered, standard (dscf) = 33.3002 dscf
1000 = conversion factor (g/kg) = 1000 g/kg
Qqa = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min‘hr) = 60 min/hr
R, = production rate (tons of feed/hr) = 323 tons of feed/hr
Erp = filterable particulate matter rate - production-based (kgftons of feed) = 0.00126  kg/tons of feed
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LOGIC FOR TREATING DETECTION LIMITS

(mercury only)

1. Logic for Determining Total Blank (mry.s) from 5 Fractions

CASE 1 CASE 2 CASE 3

All 5 fractions are D. 1 to 4 fractions are ND Ali 5 fractions are ND
Rule
ND=0 mMygae=SumD, 1-5 Mrotare = Sum D Mrgtars = < Sum ND
ND=1x Motarg ™ Sum D, 1-5 Mrotalz =™ Sum D Myotals = < Sum ND
ND=0.5x Myoas = Sum D, 1-5 MTotals = Sum D Myoms = < 0.5 Sum ND

2. Logic for Determining Total Sample (Myqa.s) from 5 Fractions

CASE 1 CASE 2 CASE 3

All 5 fractions are D. 1 to 4 fractions are ND All 5 fractions are ND
Rule
ND=0 myyas=SumD, 1-5 Mrotar-s = Sum D Mtotats = < Sum ND
ND=1x  Myga.s = Sum D, 1-5 Mroars = < [Sum D + Sum ND] Mygas = < Sum ND
ND=0.5x Mygas = Sum D, 1-5 Mrotars = < [SuMD+0.5 SUMND Mygas = < 0.5 Sum ND

3. Logic for Determining Maximum Allowable Blank Correction (mr.s.an0w)

CASE 1 CASE 2 CASE 3 CASE 4
All 5 fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND Any type of fractions
Mrgtare = D Mrotas = D Mrotars = D Mrotare = ND
Rule
ND=0 Mrpaonw=M29 Rule M-5-aiow = M29 Rule’ MT.g.aiow = 0 MT.g-alow = 0
ND=1x Mg = M29 Rule M7-g-aiow = M29 Rule’ Mr.g.aiow = 0 M.g.aliow = 0
ND=0.5x Mr.g.ai00 = M29 Rule Mr.g.alow = M29 Rule’ M.g.aiow = O M.ggliow = 0

* M29 rule using only detected sample quantities for logical comparisons.
4. Logic for Determining Blank-Corrected Sample Amount (m,)

CASE1 CASE 2 CASE 3 CASE 4
All § fractions are D. 1 to 4 sample fractions are ND All 5 fractions are ND Any type of fractions

Motars = MT-g-atiow = MIN(MDL)  Mrtars - Mrgeaiow > MIN(MDL)  Mirora.s and Myp.ajew @nYHhing  Mretar.s - Mr.gaiow < MIN(MDL]

Rule

ND =0 my=Mrgals - MT-B-allow My = Mirotals = Mr-pg-aliow Mp = < Mrotars m, = < MIN[MDL]
ND=1x My = Mrggals = MT-B-allow My = < [Mrotars = My-g-aliow] My = < Mrotars m, = < MIN[MDL]
ND=0.5x My = Mrotars - MT-B-atlow My = < [Mrotars = Mr-g-atiow] My = < Mrotars m, = < MIN[MDL]

Definitions and Notes

The term "Rule" refers to the rule being implemented for handling non-detectable quantities in summations.
MDL = minimum detection limit.

D = Detectable quantity reported as D.

ND = Non-Detectable quantity reported at a value of ND.

MIN[MDL] = lowest quantity of all detection limits for 5 fractions.
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5/29 (FPM/Metals) Mercury Analyte Calculations

TE Outlet

USEPA Method 5/29 (FPM/Metals)
Mercury Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

Note: Please see the preceding page concerning treatment of minimum detection limits and mathematical operations on values
that are below minimum detection limits.

101017 120221
1. Total blank amount (ug) P
n
M ota-5 = m;_pg
i=1
Where:
Mipg = mercury amount in blank for Fraction 1b = <0.1000 Hg
Mop.g = mercury amount in blank for Fraction 2b =  <0.2000 [¥le)
M3 = mercury amount in blank for Fraction 3a = <0.2000 Mg
Map. = mercury amount in blank for Fraction 3b = <0.5000 Mg
M3e.B = mercury amount in blank for Fraction 3c = <0.4000 Mg
Miotal-B = total amount of mercury in biank = <1.4000 g
2. Total sample amount (ug)
n
M ot -5 = Z m;_s
i=1
Where:
M1y = mercury amount in sample for Fraction 1b = <0.1000 ug
Map.g = mercury amount in sample for Fraction 2b = <0.4000 Hg
Maa.s = mercury amount in sample for Fraction 3a = <0.2000 Hg
Map.s = mercury amount in sample for Fraction 3b = 11.4605 ug
Mac.s = mercury amount in sample for Fraction 3c = 19.3802 g
Mygtal-s = total amount of mercury in sample = 30.8407 ug
3. Allowable blank correction (ug)
mT—B—alIaw = mtom/—B If m!oml—B < 06
mT—B—allow = MX [06’ MW (mtotal—B s 005 X mmml—S )] lf mroral—B > 06
Where:
Migtals = total amount of mercury in blank = <1.4000 Mg
Myotal-s = total amount of mercury in sample = 30.8407 Hg
0.05 x Miotal-s = 5% of Miotal-s = 1.5420 ug
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
M-8 aliow = total allowable blank correction = 0.0000 ug

NOTE: In this case, the second criteria applies.
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5/29 (FPM/Metals) Mercury Analyte Calculations

TE Outlet

4. Sample corrected for allowable blank - Total (ug)

mn = mto!al—S - mT—B—allow
Where:
Myotals = total amount of mercury in sample = 30.8407 ug
M1.B-allow = total allowable blank correction = 0.0000 8o ]
My = total mercury in sample corrected for allowable blank = 30.8407 ug

5. Sample corrected for allowable blank - Prorated for each fraction (ug)

.
. -5 )
m, ; - [ }mn
M 1015

Where:
my = total mercury in sample corrected for allowable blank = 30.8407 Hg
Miyp.s = mercury amount in sample for Fraction 1b = <0.1000 Hg
Map.s = mercury amount in sample for Fraction 2b = <0.4000 g
M3a.5 = mercury amount in sample for Fraction 3a = <0.2000 ug
M3p.s = mercury amount in sample for Fraction 3b = 11.4605 ug
Mac.s = mercury amount in sample for Fraction 3c = 19.3802 ug
Miotal-s = total amount of mercury in sample = 30.8407 ug
Mp-1p = mercury corrected for blank - prorated for Fraction 1b = <0.1000 ug
Mp2p = mercury corrected for blank - prorated for Fraction 2b = <0.4000 Hg
Mp.aa = mercury corrected for blank - prorated for Fraction 3a = <0.2000 g
Mp.3p = mercury corrected for blank - prorated for Fraction 3b = 11.4605 g
Mpac = mercury corrected for blank - prorated for Fraction 3¢ = 19.3802 ug
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5/29 (FPM/Metals) Mercury Sample Calculations

TE Outlet

USEPA Method 5/29 (FPM/Metals)
Mercury Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. If may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

101017 120449
1. Mercury concentration (Ib/dscf) PP

m, ) 2.205x107
Caa Dz 10°
mstd

Where:
m, = mercury collected in sample (total pug) = 30.8407 ug
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 |Ib/g
108 = conversion factor (ug/g) = 1.0E+06 ug/g
Ceg = mercury concentration (Ib/dscf) = 2.0421E-09 Ib/dscf

2. Mercury concentration (ug/dscm)

c, =|2x3531)
mstd
Where:
my = mercury collected in sample (total ug) = 30.8407 Hg
Vmstd = volume metered, standard (dscf) = 33.3002 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Ceq = mercury concentration (ug/dscm) = 3.2702E+01 ug/dscm

3. Mercury concentration (mg/dscm)

c | m, (35 31 )
sd 3 ThAnn
V i 1000

Where:
Mp = mercury collected in sample (total pg) = 30.8407 ug
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
35.31 = conversion factor (dscf/dscm) = 356.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 Jg/mg
Ceq = mercury concentration (mg/dscm) = 3.2702E-02 mg/dscm
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5/29 (FPM/Metals) Mercury Sample Calculations

TE Outlet

4. Mercury concentration (ug/Nm3 dry)

c,, =( 7, )(35.31)(§8—“L—A'—60—)
Vo 32 + 460
Where:
my = mercury collected in sample (fotal ug) = 30.8407 Hg
Vmstd = volume metered, standard (dscf) = 33.3002 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Csy = mercury concentration (ug/Nm3 dry) = 3.5095E+01 pg/Nm3 dry

5. Mercury concentration at actual gas conditions (Ib/acf example)

Cn = Csd Qstd
9,
Where:
Cey = mercury conceniration {Ib/dscf) = 2.0421E-09 Ib/dscf
Qgrg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
Q, = volumetric flow rate at actual conditions (acfm) = 13,281 acfm
Ca = mercury concentration at actual gas conditions (Ib/acf) = 1.7504E-09 Ib/acf

6. Mercury emission rate (Ib/hr)

2.205 %107
Elb/hr = T j( . ](Qstd)(60)

6
I/mstd 10
Where:

My = mercury collected in sample (total ug) = 30.8407 Hg
Venstd = volume metered, standard (dscf) = 33.3002 dscf
2.205x 10° = conversion factor (Ib/g) =  2.205E-03 |Ib/g
10° = conversion factor (pg/g) = 1.0E+06  ug/g
Qsta = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor {min/hr) = 60 min/hr
Erhr = mercury emission rate (Ib/hr) = 1.3948E-03 Ib/hr
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5§/29 (FPM/Metals) Mercury Sample Calculations

TE Outlet

7. Mercury emission rate (g/s)

mn Qstd

E /s =
¢ V;nstd (1 06 X6O)

Where:
mp = mercury collected in sample (total ug) = 30.8407 ug
Vimstd = volume metered, standard (dscf) = 33.3002 dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
10° = conversion factor (ug/g) = 1.0E+06  pg/g
60 = gonversion factor (sec/min) = 60 sec/min
Egs = mercury emission rate (g/s) = 1.7571E-04 gfs

8. Mercury Emission Rate - Production-based (Ib/unit)

E, :( m, J[z.zosxlo*SJ (0, )60)

I/mstd 10 ° Rp
Where:
my = mercury collected in sample (total pg) = 30.8407 ug
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
2.205x10° = conversion factor (lb/g) = 2.205E-03 Iblg
10° = conversion factor (ug/g) = 1.0E+06  ug/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Ry = production rate (units/hr) = 323 units/hour
Erp = mercury emission rate - production-based (Ib/xoxx) = 4.3176E-06 Ib/unit

9. Mercury Emission Rate - Production-based (g/unit)

m, [ (2., )60)

E
RP 6
Vmstd (1 O XR ¥4 )
Where:
my = mercury collected in sample (total pg) = 30.8407 Mg
Vmstd = volume metered, standard (dscf) = 33.3002 dscf
10° = conversion factor (ug/g) =  1.0E+06 ug/g
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
R, = production rate (units/hr) = 323 units/hour
Ere = mercury emission rate - production-based (g/xxxxx) = 1.9581E-03 g/unit
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LOGIC FOR TREATING DETECTION LIMITS

(all metals except mercury)

1. Logic for Determining Maximum Allowable Front-Half Blank Correction (mgg_ajiow)

CASE 1

meg =D
Rule
ND =0 Meg-aiow = M29 Rule
ND=1x Meg.aiow = M29 Rule

ND=0.5x Mggoajow = M29 Rule

CASE 2
Mpeg = ND
Meg.aiow = 0
Meg.aiiow = 0
Meg.aiow = 0

2. Logic for Determining Blank-Corrected Front-Half Sample Amount (mg)

CASE 1
MEs - Meg.atow = MOL

Rule
ND =0 Mg = Meg - Meg-aliow
ND=1x Mg = Meg ~ Meg-aliow

ND=0.5x Mg = Mgg - Meg-ajiow

CASE 2
Mes = Meg.aow < MDL

me = < MDL
me = < MDL
me = < MDL

3. Logic for Determining Maximum Allowable Back-Half Blank Correction (mgg.ajiow)

CASE 1

mgg =D
Rule
ND =0 Mpg.atow = M29 Rule
ND=1x MpB-afiow = M29 Rule

ND=0.5x Mgp.aiow = M29 Rule

CASE 2
Mpgp =~ ND
Mag.aiow = 0
MaB-atiow = 0
Mag-atiow = 0

4. Logic for Determining Blank-Corrected Back-Half Sample Amount (mg)

CASE 1
Mas = Mag-aliow > MDL

Rule
ND =0 Mg = Mgg - Mpg.allow
ND=1x Mg = Mgg - Mpg.allow

ND=0.5x mg = Mps - Mpg.allow

CASE 2
Mas - Mag.aew < MDL

mg = < MDL
mp =< MDL
mg = < MDL

5. Logic for Adding Front and Back-Half Corrected Samples (m,,)

CASE 1

Both are D
Rule
ND =0 my,=mg+mg
ND=1x m,=mg+mg

ND=0.5x my=mg+mg

Definitions and Notes

The term "Rule" refers to the rule being implemented for hanMDLing non-detectable quantities in summations

MDL = minimum detection limit.
D = Detectable quantity reported as D.

CASE 3
Both are ND

CASE 2
One is D, other is ND

my, =D
my=<[D +ND]
m, = <[D + 0.5ND]

ND = Non-Detectable quantity reported at a value of ND.
if Front and Back-Half fractions are combined, then only items 1 and 2 are used.
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SIMS Metal Management
Clean Air Project No: 13318
TE Outlet

USEPA Method 5/29 (FPM/Metals) Phosphorus Analyte Calculations

USEPA Method 5/29 (FPM/Metals)
Phosphorus Analyte Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible fo exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

Note: Please see the preceding page concerning treatment of minimum detection limits and mathematical operations on values
that are below minimum detection limits.

101017 121303
1. Maximum front-half blank correction criteria (ug) M

4 =(1.4)(3.141593j( D j
4 2.54

Where:
D = diameter of filter used in sample apparatus = 8.2 cm
1.4 = allowable blank per square inch of filter area = 1.4 uglin®
2.54 = conversion constant = 2.54 cm/in
4 = conversion constant = 4
3.141593 = conversion constant (pi) = 3.141593
A = maximum front-half blank correction criteria = 12.46 ug

2. Allowable blank correction - combined front and back-half sample fractions (ug)

M gp _aliow =mpy Fmeg <A4+1
M st =MAX [A+1, MIN (mp, 0.05xmy )] ifmy >A+1
Where:
Meg = phosphorus amount in combined front- and back-half blank = 20.2065 Mg
Mes = phosphorus amount in combined front- and back-half sample =  46.9058 Mg
A+1 = max combined front- & back-half blank correction criteria 12.46 Hg
0.05 X mgg = 5% of combined front- and back-half sample amount = 2.3453 Hg
MAX = arithmetic operator that returns the maximum of two values
MIN = arithmetic operator that returns the minimum of two values
MEeg.aliow = allowable combined Phosphorus blank correction = 12.4600 ug
NOTE: In this case, the second criteria applies.
3. Combined front- and back-half sample corrected for allowable blank (ug)
mn = mFS - mFB—allaw
Where:
Mes = phosphorus amount in combined front- and back-half sample = 46.9058 Mg
Meg-atow = allowable combined phosphorus blank correction = 12.4600 Mg
m, = blank-corrected phosphorus in combined sample = 34.4458 Mg
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SIMS Metal Management
Clean Air Project No: 13318
TE Outlet

USEPA Method 5/29 (FPM/Metals) Phosphorus Sample Calculations

USEPA Method 5/29 (FPM/Metals)
Phosphorus Sample Calculations

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results, and all calculations are carried to sixteen decimal places
throughout. The final table is formatted to an appropriate number of significant figures.

101017 121607
1. Phosphorus concentration (Ib/dscf) PM

m, Y 2.205x107
Cua 7 10°
mstd

Where:
m, = phosphorus collected in sample (total pg) = 34.4458 Hg
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
10° = conversion factor (ug/g) = 1.0E+06  pg/g
Cqq = phosphorus concentration (Ib/dscf) = 2.2809E-09 Ib/dscf
2. Phosphorus concentration (ug/dscm)
m
c., =[ n J(35.31)
Vmstd
Where:
m, = phosphorus collected in sample (total ug) = 34.4458 Mg
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
Ceq = phosphorus concentration {(ug/dscm) = 3.6525E+01 pgl/dscm

3. Phosphorus concentration (mg/dscm)

c | m, ( 35.31 j
sd -
Vmstd 1000

Where:
mg, = phosphorus collected in sample (total pg) = 34.4458 Hg
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
35.31 = conversion factor {dscf/dscm) = 35.31 dscf/dscm
1000 = conversion factor (ug/mg) = 1000 Hg/mg
Ceq = phosphorus concentration (mg/dscm) = 3.6525E-02 mg/dscm
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method &/29 (FPM/Metals) Phosphorus Sample Calculations

TE Outlet

4. Phosphorus concentration (ug/Nm3 dry)

c. :( m, ](35'31)(684#160)
V st 32 + 460
Where:
m, = phosphorus collected in sample (fotal ug) = 34.4458 Hg
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
35.31 = conversion factor (dscf/dscm) = 35.31 dscf/dscm
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460
Cy = phosphorus concentration (ug/Nm3 dry) = 3.9197E+01 pg/Nm?® dry

5. Phosphorus concentration at actual gas conditions (Ib/acf example)

_ Q td

Ca - Csd ==
Q.
Where:

Csd = phosphorus concentration (Ib/dscf) = 2.2809E-09 Ib/dscf
Qgig = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
Qa = volumetric flow rate at actual conditions (acfm) = 13,281 acfm
C, = phosphorus concentration at actual gas conditions (Ib/acf) = 1.9550E-09 Ib/acf

6. Phosphorus emission rate (Ib/hr)

By = s j(2.205 X107 J(Qstd )(60)

6
V;nstd 10
Where:
mp, = phosphorus collected in sample (total ug) = 34.4458 Mg
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
2.205 x 103 = conversion factor (Ib/g) = 2.205E-03 Ib/g
108 = conversion factor (lg/g) = 1.0E+06 pg/g
Qgtd = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Epme = phosphorus emission rate (Ib/hr) = 1.5578E-03 Ib/hr
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SIMS Metal Management
Clean Air Project No: 13318 USEPA Method 5/29 (FPM/Metals) Phosphorus Sample Calculations

TE Outlet

7. Phosphorus emission rate {g/s)

E — mn Qstd
ls V,a N(10°)60)
mstd
Where:
my = phosphorus collected in sample (total pg) = 34.4458 Hg
Vmstd = volume metered, standard (dscf) = 33.3002 dscf
Qsta = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
108 = conversion factor (ug/g) = 1.0E+06  ug/g
60 = conversion factor (sec/min) = 60 sec/min
Egss = phosphorus emission rate (g/s) = 1.9625E-04 g/s

8. Phosphorus emission rate - Production-based (Ib/unit)

E. _( m, )(2.205“0‘3} (0., )60)

V;nstd 1 O ° Rp
Where:
m, = phosphorus collected in sample (total ug) =  34.4458 Hg
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
2.205x10° = conversion factor (Ib/g) = 2.205E-03 Ib/g
10° = conversion factor {ug/g) = 1.0E+06  pg/g
Qgtg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Ry = production rate (units/hr) = 323 units/hour
Egrp = phosphorus emission rate - production-based (lb/xxxxx) = #REF! Ib/unit

9. Phosphorus emission rate - Production-based {(g/unit)

E M cpy (Q sid )(60 )
RP

6
Vmstd (10 XR P )
Where:
My = phosphorus collected in sample (total ug) = 30.8407 Hg
Vinstd = volume metered, standard (dscf) = 33.3002 dscf
10° = conversion factor (pg/g) = 1.0E+06 ug/g
Qsta = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
Rp = production rate (units/hr) = 323 units/hour
Erp = phosphorus emission rate - production-based (g/xxxxx) = #REF! g/unit
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Sims Metal Management
CleanAir Project No. 13318
Johnston, RI

TE Outlet

CEM Field Sample Calculations
for THC Stack Hi Range

Sample data taken from R
and Channel 4

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results and all calculations are carried to
sixteen decimal places throughout. The final table is formatted to an appropriate number of significant figures.

101917 132852

1. Average of a calibration series

(C1+C2 +C3)

C mee = 3
Where:
C4,C,,Cs = concentrations of 3 consecutive gas samples that are
representative of the calibration gas
Cince = average conceniration of a calibration series = 146.556 ppmwv

In this case the low cal series for channel 4

2a. Calibration Error Check for Hydrocarbons (5% of actual calibration gas value error allowed by Method 25A)

. mee ma
E,. =absl———"4<]_,
Where: ma
Crice = average concentration of a calibration series = 146.556 ppmwv
In this case the low cal series for channel 4
Cra = concentration of actual calibration gas value = 150.000 ppmwv
leal = limit for calibration error for hydrocarbons = 5.0%
Enc = calibration error check value = 2.30% Pass

2b. Calibration Error Check for non-Hydrocarbons (2% of Instrument Span)

c . —-C
. mece ma
E = abs|——""4 <],
Span
Where:
Crce = average concentration of a calibration series = 146.556 ppmwyv
In this case the low cal series for channel 4

Cra = concentration of actual calibration gas value = 150.000 ppmwv
Span = instrument span value = 1000.000

lcal = limit for calibration error for non-hydrocarbons = 2.0%

E = calibration error check value = NA
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Sims Metal Management
CleanAir Project No. 13318

Johnston, RI
TE Outlet
3. System Bias as Percent of Span Value (5% is allowed)
E _ b Cmf - Cmce
Bias = aos = Y“bias
Span
Where:
Cince = average concentration of a calibration series
in this case the High cal series for channel 4
Cont = calibration error response concentration for Cal01

Span = instrument span value
limit for system bias error

Ibias

Epias calibration bias error check value

4. System Drift as Percent of Span Value (3%)

Cc  —C .
ED’.W — abs mf mi i
Span
Where:
Crs = calibration error response concentration for Cal01 (final)
Cri = calibration error response concentration for Cal00 (initial)
Span = instrument span value
laritt = limit for system drift error
Egin = calibration drift error check value

5. Average Concentration for an entire Run N

C — i= 1
N
Where:
G = All concentration readings for the entirety of Run 1
for the monitor looking for THC on channel 4
N = total number of readings in Run 1
C = average THC concentration for Run 1
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Sims Metal Management
CleanAir Project No. 13318
Johnston, RI

TE Outlet
6. Drift-Corrected Average Concentration for an entire Run

c ez C,+C, C,.
DC -
2 Cmi + Cmf _ Coi + Cof
2 2

Cma = concentration of actual calibration gas value = 861.000 ppmwy
C = average THC concentration for Run 1 = 455.716 ppmwv
Cut = calibration error response concentration for Cal01 (final) = 854.099 ppmwv
Chi = calibration error response concentration for Cal00 (initial) = 861.562 ppmwy
Cot = calibration error response concentration for Cal01 (final) = 1.214 ppmwy

for zero gas
Coi = calibration error response concentration for Cal00 (initial) = -0.451 ppmwyv

for zero gas
Coc = drift corrected average concentration for Run 1 = 457.221 ppmwv
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Sims Metal Management
CleanAir Project No. 13318
Johnston, RI

TE Outlet

CEM Emissions Sample Calculations

for THC Stack Hi Range
Sample data taken from Run 1
and Channel 4

Note: The tables presenting the results are generated electronically from raw data. It may not be possible fo exactly duplicate
these results using a caiculator. The reference method data, results and all calculations are carried to
sixteen decimal places throughout. The final table is formatted to an appropriate number of significant figures.

101917 132852

1. THC concentration {ppmdv)

C(ppmdv ) =k, xCpe if dry gas
k,xC
C(ppmdv) =—— 20 if wet  gas
1-Bv
100
Where:
Coc = drift corrected average concentration = 457.221 ppmwv
B, = actual water vapor in gas (% v/v) = 7.350 % viv
100 = conversion factor to change percentage to decimal = 100
k4 = ppm/% to ppm conversion factor for diluent gases = 1

C (ppmdv) = THC concentration (ppmdv) 493.490 ppmdv

2. THC concentration (ppmwv)

C(pme\) =k xCpc if wet  gas

C(ppmwy) =k, xCp X(I—B%Ooj if dry  gas

Where:
Cpc = drift corrected average concentration = 457.221 ppmwv
By = actual water vapor in gas (% v/v) = 7.350 % viv
100 = conversion factor to change percentage to decimal = 100
k4 = ppm/% to ppm conversion factor for diluent gases = 1
C (ppmwv) = THC concentration (ppmwv) = 457.221 ppmwy
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3. THC concentration (Ib/dscf)
C(ib/ dsef) _ C(ppmadv )x MW (gas)
10 ppm x385.3
Where:

C (ppmdv) = THC concentration (ppmdv)
MW = Molecular Weight of THC gas
10° = conversion factor from decimal to ppm
385.3 = molar volume

C (Ib/dscf) = THC concentration (Ib/dscf)

4, THC concentration (Ib/scf)

C(ib/scf) = C(Ib / dscf )X_Q_ﬂf_
Q,
Where:
C (Ib/dscf) = THC concentration (Ib/dscf)
Qgtg = volumetric flow rate at standard conditions, dry basis (dscfm)
Qs = volumetric flow rate (standard cubic feet/min)
C (Ib/scf) = THC concentration (Ib/scf)
5. THC concentration (Ib/acf) Q
C(b/acf) = C(Ib / dscf )x =24
Q,
Where:
C (Ib/dscf) = THC concentration (Ib/dscf)
Qsta = volumetric flow rate at standard conditions, dry basis (dscfm)
Q, = volumetric flow rate (actual cubic feet/min)
C (Ib/acf) = THC concentration (Ib/acf)

6. THC concentration (%dv)

C(%av) = C(ppmdv )x 100
10°
Where:
C (ppmdv) = THC concentration (ppmdv)
100 = conversion factor from decimal to percentage
10° = conversion factor from decimal to ppm
C (%dv) = THC concentration (%dv)
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4.841E-05
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7. THC concentration (mg/dscm)
C (mg/ dscm) = C(Ib/dscf) xk, x35.31
Where:

C (Ib/dscf) = THC concentration (Ib/dscf) = b5.648E-05 Ib/dscf
ka = conversion factor from Ib to mg = 453515 mg/lb
35.31 = conversion factor from dscf to dscm = 35.31 ft*/m®

C (mg/dscm) = THC concentration (mg/dscm) 904.440 mg/dscm

8. THC concentration (mg/Nm3 dry)

C (mg/Nm3 dry) = C(lb/dscf) x k, x35.31 x[w)
B 32 +460

Where:
C (Ib/dscf) = THC concentration (Ib/dscf) = 5.648E-05 Ib/dscf
ko = conversion factor from [b to mg = 453515 mg/lb
35.31 = conversion factor from dscf to dscm = 35.31 ft¥m®
68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460

970.619  mg/Nm®dry

C (mg/Nm3 dr = THC concentration (mg/Nm3 dry)

9. THC emission rate (Ib/hr)

Epiw = C(Zb / dscf )X Qa x 60

Where:
C (Ib/dscf) = THC concentration (Ib/dscf) = 5.648E-05 Ib/dscf
Qgtg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11383.24205 dscfm
60 = conversion factor (min/hr) = 60 min/hr
| ST = THC emission rate (Ib/hr) = 38.575 ib/hr

10. THC emission rate (kg/hr)

Ew =CUb/dsef )x 0, x 60 x 0.454

Where:
C (Ib/dscf) = THC concentration (Ib/dscf) = 5.648E-05 Ib/dscf
Qgta = volumetric flow rate at standard conditions, dry basis (dscfm) = 11383.24205 dscfm
60 = conversion factor (min/hr) = 60 min/hr
0.454 = conversion factor (kg/ib) = 0.454 kg/lb
Exgine = THC emission rate (kg/hr) = 17.494 kg/hr
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11. THC emission rate (gm/sec)

454
Egm/scc = C(lb/dscf)sztd XE
Where:
C (Ib/dscf) = THC concentration (Ib/dscf) = 5.648E-05 Ib/dscf
Qe = volumetric flow rate at standard conditions, dry basis (dscfm) = 11383.24205 dscfm
60 = conversion factor (sec/min) = 60 sec/min
454 = conversion factor (g/lb) = 453.515 kg/lb
Egmisec = THC emission rate (gm/sec) = 4.860 gm/sec
12. THC Fd-based emission rate (ng/J)
_ I 10 2(
E., = CUb/dscf )x|4.54x10"" Jx F, x(9.486 x107" )x| ——
20.9
Where:
C (Ib/dscf) = THC concentration (Ib/dscf) = 5.648E-05 Ib/dscf
4.54*10" = conversion factor (ng/ib) = 4.535E+11 ng/lb
Fq = ratio of gas volume to heat content of fuel (dscf/MMBtu) = 0 dscf/MMBtu
9.486*10""° = conversion factor (MMBtu/J) = Q.486E-10 MMBtu/J
0O, = proportion of oxygen in the gas stream by volume (%) = 20.963 %
20.9 = oxygen content of ambient air (%) = 209 %
Erg = THC Fd-based emission rate (ng/J) = 0.000 ng/J
13. THC production-based emission rate (Ib/unit)
60
E . = C(lb / dsef )x O, x —
R P
Where:
C (Ib/dscf) = THC concentration (Ib/dscf) =  5.648E-05 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11383.24205 dscfm
60 = conversion factor (min/hr) = 60 min/hr
R, = production rate (units/hr) = 323.04 units/hour
Ege = THC production-based emission rate (Ib/unit) = 1.194E-01  Ib/unit
14. THC production-based emission rate (kg/unit)
60
E o = C (b /dsef )x 0.454 x Q ., x —
R p
Where:
C (Ib/dscf) = THC concentration (Ib/dscf) = 5648E-05 Ib/dscf
0.454 = conversion factor (kg/lb) = 0.454 kg/lb
Qag = volumetric flow rate at standard conditions, dry basis (dscfm) = 11383.24205 dscfm
60 = conversion factor (min/hr) = 60 min/hr
R, = production rate (units/hr) = 323.04 units/hour
Erpe = THC production-based emission rate (kg/unit) =  5416E-02  kg/unit
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USEPA METHOD TO-15 SAMPLE CALCULATIONS - Chlorodifluoromethane Results

Sample data taken from Run 1

Note: The tables presenting the results are generated electronically from raw data. It may not be possible to exactly duplicate
these results using a calculator. The reference method data, results and all calculations are carried to
sixteen decimal places throughtout. The final table is formatted to an appropriate number of significant figures.

101017 124504

K

1. Conversion of as-measured Chlorodifluoromethane concentration to ppm calcuiation basis

Cs( ppm) = Cmeas x k 1
Where:
Creas = average concentration measured , (ppbdv) =  3410.0000 ppbdv
K4 = conversion factor to convert measured concentration to ppm = 0.0010
Cs (opm) = Chlorodiflucromethane concentration, dry basis {(ppmdv) = 3.4100 ppmdv
2. Chlorodifluoromethane concentration, wet basis (ppmwv)
B
— _w
CVW(PP'") - C;'(PP"I) (1 100
Where:
Cs (opm) = Chlorodiflucromethane concentration, dry basis (ppmdv) = 3.4100 ppmdv
B., = actual water vapor in gas (% v/v) = 7.3486 % viv
100 = conversion factor (%) = 100 %
Cow (ppm) = Chlorodifluoromethane concentration, wet basis (ppmwv) = 3.1594 ppmwv

3. Chloradifluoromethane concentration (Ib/dscf)

C = Csa' (ppmdv ) x MW
s (1 1dsf ) 10 ¢ ppm x 385 .3
Where:
Csd (ppmav) = average concentration measured using field GC, dry basis = 3.4100 ppmdv
MW = molecular weight of Chlorodifluoromethane (g/g-mole) = 86.470 g/g-mole
385.3 = molar gas volume (dscf/Ib-mole) = 385.3 dscf/ib-mole
Csd oidsch) = Chlorodifluoromethane concentration (Ib/dscf) = 7.6528E-07 Ib/dscf
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4. Chlorodiflucromethane concentration (mg/dscm)

C

sd (mg / dscm

Where:
Cod (brdsch) = Chlorodifluoromethane concentration (Ib/dscf)
453.515 = conversion factor (gm/Ib)
1000 = conversion factor (mg/gm)
35.31 = conversion factor (dscf/dscm)
Csd (mg/dsem) = Chlorodifluoromethane concentration (mg/dscm)

5. Chlorodifluoromethane concentration (mg/Nm3 dry)

C:d(mg/ Nnt')

Where:
Csa (ibrasch) = Chlorodiflucromethane concentration (Ib/dscf)
453.515 = conversion factor (gm/Ib)
1000 = conversion factor (mg/gm)
356.31 = conversion factor (dscf/dscm)
68 = standard temperature (°F)
32 = normal temperature (°F)
460 = °F to °R conversion constant
Csa (mginma) = Chlorodifluoromethane concentration (mg/Nm3 dry)

6. Chiorodifluoromethane concentration at actual gas conditions (Ib/acf example)

Ca = Csd —%—
O,
Where:
Csq = Chlorodifluoromethane concentration (Ib/dscf)
Qsta = volumetric flow rate at standard conditions, dry basis {dscfm)
Q. = volumetric flow rate at actual conditions (acfm)
C, = Chlorodifluoromethane concentration at actual gas conditions (

7. Chlorodifluoromethane rate (Ib/hr)

Eyn = Csd(/b/dscf) X Qyq %60
Where:
Csd (Iblasct) = Chlorodifluoromethane concentration (Ib/dscf)
Qetd = volumetric flow rate at standard conditions, dry basis (dscfm)
60 = conversion factor (min/hr)

Eiome Chlorodifluoromethane rate (Ib/hr)
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7.6528E-07
453.515
1000
35.31

12.2549

7.6528E-07
453.515
1000
35.31
68
32
460

10.5041

7.6528E-07
11,383
13,281

6.5695E-07

7.6528E-07
11,383
60

0.6227

Ib/dscf
gm/lb
mg/gm
dscf/dscm

mg/dscm

Ib/dscf

gm/ib
mg/gm
dscf/dscm
°F

°F

°F

mg/Nm® dry

Ib/dscf
dscfm
acfm

Ib/acf

Ib/dscf
dscfm

min/hr

Ib/hr



SIMS Metal Management, LLC
CleanAir Project No.: 13318 Method 18 Analyte Calculations
TE Qutlet

8. Chlorodifluoromethane rate (kg/hr)

453.515
B = Cogurasery X Goa X 60 % 1000
Where:
Cod gbidsct) = Chlorodifluoromethane concentration (Ib/dscf) = 7.6528E-07  Ib/dscf
Qsig = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
453.515 = conversion factor (gm/Ib) = 453.515 gm/lb
1000 = conversion factor (mg/gm) = 1000 mg/gm
Exgir = Chlorodifluoromethane rate (kg/hr) = 0.2370 kg/hr
#REF! Chlorodifluoromethane rate - Production-based (Ib/unit)
O .. x 60
E e = C b rasr y ¥ SR
¥
Where:
Ced (brasch) = Chlorodifluoromethane concentration (Ib/dscf) = 7.6528E-07 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
R, = production rate (units/hr) = 323.04 units/hour
Erp = Chlorodifluoromethane rate - production based(Ib/xxxx) = 1.6180E-03 Ib/unit
#REF! Chiorodiflucromethane rate - Production-based (kg/unit)
£ B [ Qg x60x453.515
RP T “sd (b / dscf)
1000 xR,
Where:
Csa gorasch) = Chlorodiflucromethane concentration (lb/dscf) = 7.6528E-07 Ib/dscf
Qg = volumetric flow rate at standard conditions, dry basis (dscfm) = 11,383 dscfm
60 = conversion factor (min/hr) = 60 min/hr
453.515 = conversion factor (gm/ib) = 453.515 gm/lb
1000 = conversion factor (mg/gm) = 1000 mg/gm
Ry = production rate (units/hr) = 323.04 units/hour
Erp = Chlorodifluoromethane rate - production based(kg/xxxx) = 7.3379E-04  kg/unit
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